Disruption of cerebral white matter has been proposed as an explanation for age-related cognitive declines. However, the role of specific regions in specific cognitive declines remains unclear. We used diffusion tensor imaging to examine the associations between regional microstructural integrity of the white matter and performance on age-sensitive cognitive tasks in a sample of healthy adults (N = 52, age 19-81 years). White matter integrity was assessed by fractional anisotropy (FA) and apparent diffusion coefficient (ADC) in multiple regions of interest (genu and splenium of corpus callosum, internal capsule limbs, prefrontal, temporal, superior/posterior parietal, occipital white matter) and related to processing speed, working memory, inhibition, task switching, and episodic memory. We found that age and regional white matter integrity differentially influenced cognitive performance. Age-related degradation in anterior brain areas was associated with decreased processing speed and poorer working memory, whereas reduced inhibition and greater task switching costs were linked to decline in posterior areas. Poorer episodic memory was associated with age-related differences in central white matter regions. The observed multiple dissociations among specific age-sensitive cognitive skills and their putative neuroanatomical substrates support the view that age-related cognitive declines are unlikely to stem from a single cause.
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Introduction
Decades of research in cognitive aging have established that cognitive performance declines with age, especially in processing speed, episodic memory, and executive functions (see Park & Schwarz, 2000; Verhaeghen, Marcoen, & Goosens, 1993 for reviews). However, the neural underpinnings of cognitive aging in healthy adults remain unclear and investigations of neuroanatomical correlates of cognitive performance have thus far yielded mixed results (see Raz, 2000; Raz & Rodrigue, 2006 for reviews).
Until recently, the in vivo search for brain correlates of cognitive aging focused on age-related expansion of cerebrospinal fluid cavities, local and global changes in parenchymal volume, and increase in the burden of white matter hyperintensities (WMH), all relatively coarse morphometric indices of macrostructural integrity (reviewed in Raz & Kennedy, 2009 ). Development of Diffusion Tensor Imaging (DTI) (Pierpaoli & Basser, 1996) provided the means of investigating microstructural properties of the brain, as DTI is a magnetic resonance imaging (MRI) technique designed to measure the differences in constraints on water diffusion in various types of tissue. In short, compared to the random water diffusion in CSF, gray and especially white matter exhibit constrained diffusion due to tissues endowed with various molecular barriers, and thus DTI reports changes in the degree of constrains that occur in normal development and disease processes.
DTI data yield multiple indices of white matter integrity, among which the most frequently used are fractional anisotropy (FA) and apparent diffusion coefficient (ADC). FA, a dimensionless scalar (range 0-1), is a ratio of the likelihood of diffusion along the principal axis of the diffusion tensor to diffusion in orthogonal directions. It reflects the integrity of biological boundaries that constrain diffusion of the water molecules. ADC measures the rate of diffusivity and is sensitive to alterations in water diffusion in each canonical direction within a given volume unit (voxel). Further, in studies of aging, FA and ADC often show an inverse, but complementary relation as decreases in FA are accompanied by ADC increases in the same region (Sullivan & Pfefferbaum, 2006) .
To date, multiple studies have examined age-related differences in diffusion properties of the white matter, both as a global brain compartment and within regions whose size and specificity varied considerably across studies. The preponderance of the extant literature shows widespread age-related declines in FA and elevations
